O ur ability to evaluate the lifetime risk of breast cancer in women who have a family history of breast and ovarian cancer was revolutionized by the identification 1 of the breast-cancer-associated genes BRCA1 and BRCA2. But although this was a landmark discovery, it has not translated into improvements in the assessment of breastcancer risk in the general population 2 , because more than 95% of women who develop breast cancer do not have a BRCA-gene mutation 3 . So the search for biomarkers to predict the risk in these women remains a goal for many biologists, clinicians and epidemiologists.
Over the past decade, increased mammographic density -thought to result primarily from an increased proportion of breast collagen content relative to fat-tissue content 4, 5 -has emerged as a non-genetic marker of breastcancer risk 6 . However, the biological mechanism that relates tissue density to tumour development is poorly defined. Writing in Cancer Discovery, DeFilippis et al. 7 now provide a link between mammographic density and cellular signalling during the initiation of breast cancer.
The human breast is composed of many cell types, including connective-tissue (stromal) cells, fat cells (adipocytes), cells that make up blood vessels (endothelial cells) and immune cells. Collectively, these cells make up the microenvironment of the breast 8 . Over the past five years, it has been increasingly recognized that this microenvironment, including the relative proportions of different types of cell and therefore the tissue density, may have a major role in the initiation and progression of breast cancer 9, 10 . One indication of this role is the epidemiological link between mammographic density and cancer risk: Caucasian women with high mammographic density have a two-to sixfold increase in lifetime risk of developing breast cancer 6 . Another indication is the physical change in the breast microenvironment that is seen in the initial stages of breast-tumour formation. This is described as a desmoplastic reaction, which is characterized by the recruitment and activation of stromal cells and results in increased collagen deposition in the breast -and therefore increased mammographic density 11 .
The increased density is measured by a general increase in X-ray absorbance and is therefore relatively inexpensive and easy to measure. But we have little understanding of what determines increased density and how this is linked to increased cancer risk and the initiation of tumour formation 4, 6 . The situation is complicated by the complex relationships between mammographic density, breastcancer risk, ageing, obesity and race. For example, mammographic density typically declines with age 12 , but, because breast cancer is an agerelated disease, this means that, paradoxically, a woman's breast-cancer risk will increase with age while her mammographic density declines.
DeFilippis and colleagues have helped to unravel this story by revealing that expression of a single molecule, CD36, is necessary and sufficient to regulate two key features of mammographic density: the number of adipocytes in the breast and the amount of collagen deposited in the breast tissue. The authors show that expression of CD36 is lower in breast-tissue cells of women with high mammographic density -in women with or without breast cancer -than in cells from breasts with normal density (Fig. 1) . CD36 is an integral membrane protein found in many cell types, and it is already known to regulate several basic cellular processes governing how cells interact and grow, including the differentiation of adipocytes, the growth of new blood vessels (angiogenesis) and immune signalling 13 . Now it seems that an influence on mammographic density can be added to this list.
To establish how CD36 expression exerts its effects on breast-tissue density, the authors modulated CD36 expression in vitro in cells The main tissue types in human breasts are adipose (fat) tissue and stromal (connective) tissue, which contains collagen. The ratio of fat to collagen determines the mammographic density of the breast, with density increasing as the relative amount of fat tissue falls. High mammographic density is a known risk factor for breast cancer, and mammographic density also increases as a breast tumour forms. DeFilippis et al. 7 have found that expression of the cellsignalling protein CD36 is lower in several types of cell taken from breasts that have high mammographic density, whether or not cancer is present. They also show that a reduction in CD36 expression leads to increased collagen deposition and decreased fat accumulation in the breast. 
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Signs of instability
The finding that pools of gas hydrates -compounds that trap natural gas emissions -in ocean sediments are deeper than expected implies that the hydrates are destabilizing, and might release gigatonnes of methane. See Letter p.527
J U E R G E N M I E N E R T
M ethane hydrate is an ice-like substance that exists at low temperatures and high pressures, and which fills the pore space of sediments in the seabed and sub-seabed. Increases in sea temperature could destabilize methane hydrate, releasing methane gas into the ocean and possibly into the atmosphere -where, if released in sufficient quantities, it would act as a potent greenhouse gas and thus contribute to global warming. On page 527 of this issue, Phrampus and Hornbach 1 report a combination of seismic data and thermal models that suggests that changes in the Gulf Stream are rapidly destabilizing methane hydrate along the North American continental margin -the zone of ocean floor where the deep ocean meets the shallow continental shelves, and which marks the transition between continental and oceanic crust.
Methane hydrates are found within a region of sediments known as the gas-hydrate stability zone (GHSZ). The depth of the GHSZ varies mainly with pressure (which depends on water depth); with the composition of the natural gas trapped in the hydrates (which depends on whether the gas is produced by microbes at shallow depths or by thermal processes at greater depths); with the temperature gradient beneath the seabed; and with the water temperature at the seabed. If the deep gas reservoirs in continental margins are leaking, they may contribute methane to the shallower gashydrate reservoir system.
One of the most pressing issues in climate change is the relationship between ocean warming and methane escape from the seabed [2] [3] [4] [5] (Fig. 1) . The extent to which such taken from healthy human breast tissue. They found that reducing CD36 expression led to a decrease in the total number of fat cells and an increase in the amount of collagen deposited in the extracellular matrix around the cells; higher CD36 expression increased the number of fat cells (Fig. 1) . The researchers also observed lower fat accumulation and greater collagen accumulation in the mammary glands of mice lacking the Cd36 gene. These findings indicate that inhibition of this protein is sufficient to recapitulate some of the key events that lead to higher mammographic density and initiation of breast cancer. Not only do these findings provide a mechanistic link between cell-signalling pathways and mammographic density, they are also a convincing indication that loss of CD36 may be an early event in breast carcinogenesis. Although mammographic density is used as a surrogate marker of breast-cancer risk in the general population, it is an imprecise indicator. It gives little insight into the biology of why a woman might develop breast cancer, and it is confounded by paradoxes, such as the increase in density but decrease in risk if a woman exercises, or the decrease in density but increase in risk as a woman ages. By demonstrating that CD36 links the biology of breast density with the biology of breast-cancer initiation, DeFillipis and colleagues have provided information that may help to make density a more useful marker of risk. Finally, their results also raise the possibility that CD36 could be pharmacologically targeted in attempts to prevent breast cancer in the majority of women who (fortunately) lack a BRCA mutation. have cracked, and seem to be susceptible to future slope failures. This, in turn, may enable mechanisms to develop that allow the rapid transfer of methane from sub-seabed gashydrate deposits into the upper ocean and the atmosphere, which would add to greenhousegas emissions. Such destabilization in the 
